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$%675$&7
$XWRPDWLFDOO\ JHQHUDWHG VXPPDULHV RI 79 FRQWHQW DUHLQGLVSHQVDEOHIRUFRQWHQWVHOHFWLRQDQGQDYLJDWLRQLQ&(GHYLFHV:H VKRZ WZR GLIIHUHQW W\SHV RI VXPPDULHV 6KRUW YLGHR WUDLOHUVDQG YLVXDO RYHUYLHZV FRQVLVWLQJ RI UHSUHVHQWDWLYH IUDPHV 7KHGHPR GRHV QRW RQO\ VKRZ WKH IHDVLELOLW\ RI WKH SURSRVHGDOJRULWKPV EXW DOVR VKRZV KRZ GLIIHUHQW W\SHV RI JHQHUDWHGVXPPDULHVFDQEHXVHGLQIXWXUH&(GHYLFHV
&DWHJRULHVDQG6XEMHFW'HVFULSWRUV
+>,QIRUPDWLRQ6WRUDJHDQG5HWULHYDO@&RQWHQW$QDO\VLVDQG,QGH[LQJ±DEVWUDFWLQJPHWKRGV
*HQHUDO7HUPV
$OJRULWKPV([SHULPHQWDWLRQ
.H\ZRUGV
&RQWHQWDQDO\VLVYLGHRVXPPDULHV
 ,1752'8&7,21
7KH DPRXQW RI GLJLWDO FRQWHQW VWRUHG LQ WKH KRXVH LV UDSLGO\LQFUHDVLQJ %HVLGHV VWRUDJH RQ &'V DQG '9'V KDUG GLVNV DUHQRZ ILQGLQJ WKHLU ZD\ LQ FRQVXPHU SURGXFWV +DUG GLVN EDVHGSHUVRQDOYLGHRUHFRUGHUVZLOOFKDQJHWKHZD\ZHZDWFKWHOHYLVLRQPDLQO\ GXH WR WKH RSWLRQ WR SDXVH OLYH 79 E\ VLPXOWDQHRXVO\UHFRUGLQJDQGSOD\LQJEDFNWKHVDPHSURJUDPPH(DV\UHFRUGLQJIXQFWLRQV ZLOO PDNH VXUH WKDW WKHUH LV DOZD\V VRPHWKLQJ QLFH WRZDWFK $XWRPDWLF UHFRUGLQJ DJHQWV FDQ VHOHFW SURJUDPPHV IRUUHFRUGLQJ EDVHG RQ D XVHU SURILOH 7KLV ZD\ WKH DPRXQW RISURJUDPPHV WKDW DUH VWRUHG RQ WKH GLVN FDQ EH TXLWH ODUJH $*E\WH KDUG GLVN FDQ DOUHDG\ VWRUH VRPH  KRXUV RI 79SURJUDPPHVLQEURDGFDVWTXDOLW\0ELWVVHF :LWKWKHKDUGGLVN FDSDFLW\ GRXEOLQJ HYHU\ \HDU DQG WKH LQWURGXFWLRQ RI QHZHIILFLHQWYLGHRFRPSUHVVLRQDOJRULWKPVVRRQKXQGUHGVRIKRXUVRIYLGHR FDQ EH VWRUHG 7KLV UHTXLUHV DGYDQFHG IXQFWLRQDOLW\ IRUEURZVLQJDQGQDYLJDWLQJ WKURXJKYLGHRFRQWHQWPDNLQJ LWHDVLHU
WR ILQGVSHFLILFLQIRUPDWLRQRUWRKHOSGHFLGHZKDWWRZDWFK
7KH DPRXQW RI DYDLODEOH SURFHVVLQJ SRZHU LV ODUJH HQRXJK WRMXVWLI\ WKH XVH RI FRQWHQW DQDO\VLV WHFKQLTXHV ,Q WKH 6SDWLRQ6HUYLFHV3ODWIRUPVDQG$SSOLFDWLRQVIRU7UDQVSDUHQW,QIRUPDWLRQ0DQDJHPHQWLQDQLQKRPH1HWZRUNSURMHFW>@ZHDSSO\FRQWHQWDQDO\VLV WHFKQLTXHV WR DOORZ HDV\ DFFHVV WR WKH ODUJH DPRXQW RIGLJLWDO FRQWHQW WKDW ZLOO EH VWRUHG LQ WKH KRXVH %HVLGHV ODUJHVWRUDJH FDSDFLWLHV LQ &(GHYLFHV ZH DOVR H[SHFW GHYLFHV WREHFRPH LQWHUFRQQHFWHG 8VLQJ KDQGKHOG GHYLFHV WKDW FRQQHFWZLUHOHVVO\ WR YDULRXV GHYLFHV LQ WKH KRXVH LWZLOO EH SRVVLEOH WRVHDUFK UHWULHYH DQG QDYLJDWH WKURXJK FRQWHQW VWRUHG RQ PDQ\GHYLFHVLQWKHKRPH
,Q WKLV GHPR ZH IRFXV RQ WKH DXWRPDWLF JHQHUDWLRQ RI YLGHRVXPPDULHV XVLQJ FRQWHQW DQDO\VLV WHFKQLTXHV DQG VKRZ LWVDSSOLFDWLRQ LQ D KRPH V\VWHP $ 3HUVRQDO 9LGHR 5HFRUGHUDQDO\VHV UHFRUGHG 79 SURJUDPPHV DQG JHQHUDWHV VXPPDULHV $KDQGKHOGGHYLFHLVXVHGWRZLUHOHVVO\EURZVHWKURXJKWKHFRQWHQWVWRUHGRQWKH395¶VKDUGGLVNDQGVHOHFWJHQHUDWHGVXPPDULHV
 7<3(62)*(1(5$7('6800$5,(6
7KH ODUJH VWRUDJH FDSDFLW\ DYDLODEOH LQ IXWXUH SHUVRQDO YLGHRUHFRUGHUVFUHDWHVWKHQHHGIRUDXWRPDWLFDOO\JHQHUDWHGVXPPDULHV:H GLVWLQJXLVK EHWZHHQ WZR GLIIHUHQW DSSURDFKHV LQ FUHDWLQJVXPPDULHV
7KH ILUVW LV D YLGHR WUDLOHU:KLOH D VXPPDU\ VKRXOG FDSWXUH WKHHVVHQFHRIWKHFRQWHQWDVZHOODVSRVVLEOHDWUDLOHULVXVHGWRKHOSWKH XVHU GHFLGH WRZDWFK WKH 79 SURJUDPPHRU QRW$ WUDLOHU LVJHQHUDWHGE\DQDO\VLQJWKHFRQWHQWDQGVHOHFWLQJFOLSVIRFXVLQJRQHQWHUWDLQPHQW UDWKHU WKDQ DFFXUDF\7KHVH FOLSV DUH FRQFDWHQDWHGDQG SOD\HG DV DYLGHR WUDLOHU7KLVZD\ WKHXVHU FDQTXLFNO\ VHHZKDWLQWHUHVWLQJSURJUDPPHVDUHDYDLODEOHZKLOHVWLOOVWD\LQJZLWKWKHSDVVLYHOHDQEDFNZDUGPRGHRIZDWFKLQJ79
$ VHFRQGW\SHRIVXPPDU\WKDWZHJHQHUDWHUHSUHVHQWVWKHFRQWHQWE\ VHOHFWLQJ UHSUHVHQWDWLYH IUDPHV DQG GLVSOD\LQJ D QXPEHU RIGRZQVFDOHGYHUVLRQVRI WKHVH IUDPHVVLPXOWDQHRXVO\8VLQJVXFKDQ RYHUYLHZ WKH XVHU FDQ TXLFNO\ VHHZKDW WKH FRQWHQW LV DERXW:KHQPXOWLSOHVFUHHQVZLWKLPDJHVDUHDYDLODEOHWKHXVHUFDQIOLSWKURXJKWKHVHVFUHHQVDWKLVRZQUDWH7KXVSURYLGLQJDQHIILFLHQWZD\ WRFKHFNZKHWKHU LW LVZRUWKZDWFKLQJWKHSURJUDPPHRU WRGHFLGHZKHWKHURUQRWKHVDZWKHSURJUDPPHDOUHDG\
,QRXUGHPRQVWUDWLRQZHZLOOVKRZERWKW\SHVRIWUDLOHUVDOORZLQJWRFRPSDUHWKHDSSURDFKHV

3HUPLVVLRQWRPDNHGLJLWDORUKDUGFRSLHVRIDOORUSDUWRIWKLVZRUNIRU
SHUVRQDORUFODVVURRPXVHLVJUDQWHGZLWKRXWIHHSURYLGHGWKDWFRSLHVDUH
QRW PDGH RU GLVWULEXWHG IRU SURILW RU FRPPHUFLDO DGYDQWDJH DQG WKDW
FRSLHVEHDU WKLVQRWLFH DQG WKH IXOO FLWDWLRQRQ WKH ILUVWSDJH7RFRS\
RWKHUZLVH RU UHSXEOLVK WR SRVW RQ VHUYHUV RU WR UHGLVWULEXWH WR OLVWV
UHTXLUHVSULRUVSHFLILFSHUPLVVLRQDQGRUDIHH
&RQIHUHQFH¶0RQWK&LW\6WDWH
&RS\ULJKW$&0«
 9,'(26800$5<$33/,&$7,216
*HQHUDWHGVXPPDULHVFDQKHOS WKHXVHU WRGHFLGHZKDW WRZDWFKWR GHFLGHZKHWKHURUQRWWRGHOHWHDSURJUDPPHWRILQGDFHUWDLQVFHQH WR UHPHPEHUKDYLQJZDWFKHGWKHSURJUDPPHEHIRUHRU WRGHFLGHGRZQORDGLQJ LW7KHVH IHDWXUHVDUH LQGLVSHQVDEOH IRUKDUGGLVN EDVHG SHUVRQDO YLGHR UHFRUGHUV FDSDEOHRI VWRULQJKXQGUHGVRI KRXUV RI YLGHR 7KH KDUG GLVN FDQ DOVR VHUYH DV D FDFKH WREURZVHWKURXJKDSHUVRQDOYLGHRFROOHFWLRQVWRUHGRQ'9'V7KDWZD\LWLVSRVVLEOHWRZDWFKVXPPDULHVRI'9'VDQGGHFLGHZKLFKRQH WR ZDWFK :KHQ VXPPDULHV DUH VWRUHG RQ WKH KDUG GLVNEURZVLQJFDQEHIDVWDQGHDV\:KHQDQLFHSURJUDPPHLVIRXQGWKHFRUUHVSRQGLQJ'9'FDQEHLQVHUWHG
:KHQ ZDWFKLQJ D QXPEHU RI VXPPDULHV WKH XVHU VKRXOG EHDOORZHG WR VWRS SOD\EDFN RI D VXPPDU\ DQG VHH WKH QH[W RQH2IWHQLWLVSRVVLEOHWRGHFLGHQRWWRZDWFKDSURJUDPPHLQMXVWDIHZVHFRQGVVLPLODUWR]DSSLQJWKURXJK79FKDQQHOV
,QVWHDGRIZDWFKLQJWKHJHQHUDWHGVXPPDULHVRQ79LWLVSRVVLEOHWR GRZQORDG WKH VXPPDULHV WRDKDQGKHOGGHYLFH7KLVZD\ LW LVHJ SRVVLEOH WR YLHZ VXPPDULHV ZKLOH WUDYHOOLQJ 3UHIHUDEOH WKHOHQJWKRI WKHJHQHUDWHGVXPPDULHVLVXQGHUXVHUFRQWURO3HUKDSVWR NLOO VRPH WLPH GXULQJ WUDYHOOLQJ WKH XVHU ZRXOG SUHIHUVRPHZKDW ORQJHU WUDLOHUV 'XUDWLRQV RI  VHFRQGV WR PLQXWHVVHHP WR EH D UHDVRQDEOH UDQJH)RUSLFWXUHEDVHG VXPPDULHV WKHQXPEHURIVHOHFWHGUHSUHVHQWDWLYHIUDPHVFDQEHVHWKLJKHU
 9,'(275$,/(56
7R EH DEOH WR LPSOHPHQW DXWRPDWLF JHQHUDWLRQ RI WUDLOHUV LQ&(GHYLFHV WKH DOJRULWKPV VKRXOG SHUIRUP WKH QHFHVVDU\ FRQWHQWDQDO\VLVLQUHDOWLPHDQGVKRXOGEHFRQWHQWLQGHSHQGHQW
'XULQJUHFRUGLQJORZOHYHOFRQWHQWGHVFULSWRUVDUHH[WUDFWHGIURPWKH FRQWHQW 7KLV LQFOXGHV SDUVLQJ WKH YLGHR VWUHDP XVLQJ VFHQHFKDQJH GHWHFWLRQ DQG FRPSXWLQJ VLPSOH VWDWLVWLFV VXFKDV WKHELWUDWH WKH DPRXQW RIPRWLRQ WKH DPRXQW RI GHWDLO LQ D VFHQH WKHDXGLR YROXPH HWF ,Q >@ ZH KDYH VKRZQ WKDW ORZOHYHO FRQWHQWGHVFULSWRUV FDQ EH H[WUDFWHG LQ UHDO WLPH XVLQJ H[LVWLQJ03(*HQFRGHUFKLSV
6WDWLVWLFDO LQIRUPDWLRQ RI WKH HQWLUH79SURJUDPPH DUH DQDO\VHGDIWHUUHFRUGLQJ7KHVHOHFWLRQRIDQDFWLRQVFHQHIRUH[DPSOHFDQWKHQ EH EDVHG RQ WKH QXPEHU RI GHWHFWHG DFWLRQ VFHQHV LQ WKHHQWLUH SURJUDPPH 6LQFH WKH PDMRULW\ RI WKH DQDO\VLV ZRUN ZDVGRQH GXULQJ UHFRUGLQJ WKH VHOHFWLRQ RI FOLSV E\ DQDO\VLQJ WKHVWDWLVWLFDOGDWDUHTXLUHVOLWWOHWLPH
:H SURSRVH WR XVHPDQ\ ORZOHYHO VWDWLVWLFDO IHDWXUHV WR UHGXFHWKHGHSHQGHQF\RQWKHW\SHRIFRQWHQW$QDGGLWLRQDODGYDQWDJHLVWKDWWKHPRUHGLIIHUHQWIHDWXUHVDUHH[WUDFWHGWKHORZHUWKHQHHGHGDFFXUDF\ RI WKH H[WUDFWLRQ DOJRULWKP RI HDFK IHDWXUH )RU VRPHFDVHV DGGLWLRQDO HYHQW GHWHFWRUV FDQ EH KHOSIXO )RU H[DPSOHGHWHFWLQJ DQ H[SORVLRQ D FDU FKDVH D JRDO LQ D VRFFHU PDWFKODXJKWHUDSSODXVHHWF+RZHYHU WKHQXPEHURIVSHFLDOHYHQWV WRGHWHFWFDQEHFRPHTXLWHODUJHDQGWKHHYHQWPLJKWKHDYLO\GHSHQGRQ WKH W\SHRISURJUDPPH3UREOHPVZLWKVXFKDQDSSURDFKLQDSURGXFW DUH FOHDU &RQVLGHU UXQQLQJ DQ DOJRULWKP WKDW ZDVGHVLJQHGWRGHWHFWJRDOVLQDVRFFHUPDWFKRQDWHQQLVPDWFKRUDPRYLHE\PLVWDNH
,Q WKH GHPRZH VKRZ WKH UHVXOWV RI DQ DOJRULWKP WKDWXVHV ORZOHYHO VWDWLVWLFDO GDWD WR FRQVWUXFW VKRUW WUDLOHUV IURPDUELWUDU\79SURJUDPPHV
 3,&725,$/6800$5,(6
$ VHFRQGW\SHRIYLGHRVXPPDULHVFRQVLVWVRISLFWRULDORYHUYLHZVFUHDWHG E\ VHOHFWLQJ UHSUHVHQWDWLYH IUDPHV >@ >@ 'XULQJ WKHUHFRUGLQJ D IUDPHWRIUDPH GLIIHUHQFH LV FRPSXWHG EDVHG RQUHJLRQ FRORXU GLVWULEXWLRQ :KHQ WKH GLIIHUHQFH EHWZHHQ WZRLPDJHV LV ODUJH HQRXJK LW LV VHOHFWHG DV D FDQGLGDWH IRU IXUWKHUDQDO\VLV6HOHFWHGNH\IUDPHVWDNHSDUW LQIXUWKHUDQDO\VLVZKLFKFRQVLVWV RI D FOXVWHULQJ DSSURDFK WKDW LV SHUIRUPHG DIWHU WKHUHFRUGLQJ,PDJHVDUHFOXVWHUHGEDVHGRQWKHLUFRORXUGLVWULEXWLRQVLPLODULW\
2XU REMHFWLYH LV WR EXLOG D VXPPDU\ ZKLFK DOORZV WKHLGHQWLILFDWLRQRIWKHRULJLQDOYLGHRDIWHUYLHZLQJRQO\DUDQGRPO\VHOHFWHG H[FHUSW RI WKH YLGHR ,Q RUGHU WR VDWLVI\ WKLVPD[LPXPUHFDOO FRQGLWLRQ WKH FRQVWUXFWLRQ SURFHVV LV RQHZKHUH ERWK WKHIUHTXHQF\ DQG ORFDWLRQRIRFFXUUHQFHRI WKH IUDPHDUHHPSOR\HGVLPXOWDQHRXVO\ WR LGHQWLI\ WKH RSWLPDO IUDPH 7KLV ZD\UHSUHVHQWDWLYHIUDPHVDUHVHOHFWHGLQDZD\WKDWFDSWXUHVDVPXFKLQIRUPDWLRQDVSRVVLEOHIURPWKHRULJLQDOYLGHR
 '(6&5,37,212)7+('(02
7KHGHPRVKRZVDSHUVRQDOYLGHRUHFRUGHUFDSDEOHRIJHQHUDWLQJYLGHR VXPPDULHV IURP03(* GLJLWDO YLGHR EURDGFDVW VWUHDPV8VLQJDKDQGKHOGGHYLFHWZRGLIIHUHQWW\SHVRIVXPPDULHVFDQEHVHOHFWHG7KHILUVWW\SHVKRZVDJHQHUDWHGVXPPDU\LQWKHIRUPRID VKRUW YLGHR WUDLOHU 7KH VHFRQG W\SH VKRZV D VHOHFWLRQ RI WKHSURJUDPPH¶V PRVW UHSUHVHQWDWLYH IUDPHV )XUWKHUPRUH WKHVXPPDULHV FDQ EH YLHZHG RU VWRUHG RQ WKH KDQGKHOG GHYLFH DVZHOODVGLVSOD\HGRQD79VFUHHQ7KLVGHPRZLOOVKRZWKHXVHULQWHUIDFH LVVXHV LQYROYHG LQ YLHZLQJ VXPPDULHV RQ 3'$¶V DVRSSRVHGWRGHVNWRS3&¶VRU79¶V
7KLV GHPR GRHV QRW RQO\ VKRZ WKH IHDVLELOLW\ RI WKH SURSRVHGDOJRULWKPV EXW DOVR VKRZV KRZ GLIIHUHQW W\SHV RI JHQHUDWHGVXPPDULHVFDQEHXVHGLQIXWXUH&(GHYLFHV
 $&.12:/('*(0(176
7KLVZRUNZDVFRQGXFWHGDVSDUWRIWKH6SDWLRQSURMHFW6HUYLFHVSODWIRUPV DQG $SSOLFDWLRQV IRU WUDQVSDUHQW LQIRUPDWLRQPDQDJHPHQW LQ DQ LQKRPH1HWZRUN 6SDWLRQ VSRQVRUHG E\ WKH(XURSHDQ8QLRQXQGHUWKH,67SURJUDP:HZRXOGOLNHWRWKDQNWKHSDUWQHUVLQWKHSURMHFW3KLOLSV5HVHDUFK(XUpFRP8QLYHUVLW\RI%UHVFLD8QLYHUVLW\RI'HQPDUNDQG7RPRUURZ)RFXV
 5()(5(1&(6
>@ KWWSZZZH[WUDUHVHDUFKSKLOLSVFRPHXSURMHFWVVSDWLRQ³+RPHSDJHRIWKH63$7,21SURMHFW´
>@ 1'LPLWURYD6-HDQQLQ-1HVYDGED70F*HH/$JQLKRWUL*0HNHQNDPS³5HDOWLPHFRPPHUFLDOGHWHFWLRQXVLQJ03(*IHDWXUHV´WK,QW&RQI2Q,QIRUPDWLRQ3URFHVVLQJDQG0DQDJHPHQWRI8QFHUWDLQW\LQ.QRZOHGJH%DVHG6\VWHPV-XO\$QQHF\)UDQFH
>@ ,WKHU\<DKLDRXL%HUQDUG0HULDOGRHW%HQRLW+XHW³$XWRPDWLF6XPPDUL]DWLRQRI0XOWLHSLVRGH9LGHRVZLWKWKH6LPXODWHG8VHU3ULQFLSOH´:RUNVKRSRQ0XOWLPHGLD6LJQDO3URFHVVLQJ2FWREHU&DQQHV)UDQFH
>@ ,WKHU\<DKLDRXL%HUQDUG0HULDOGRHW%HQRLW+XHW³*HQHUDWLQJ6XPPDULHVRI0XOWLHSLVRGH9LGHR´,(((,QW&RQIRQ0XOWLPHGLDDQG([SR,&0($XJXVW7RN\R-DSDQ

